Introduction
Several interesting stannoxane derivatives in the form of 'crown', Ό-capped' and 'extended' clusters have been synthesized and structurally characterized in the reaction of «-butyltin dihydroxy chloride, Sn(«-Bu)(OH) 2 Cl (1) with the phosphinic acids R 2 POOH [ R = f-Bu, CgH^, 2,4,6-Me 3 C 6 H 2 , Ph], the type of structure depending on the phosphinic acid used. ^ For example, the crown structure (cationic part in I) is observed only for the product of the reaction of 1 with (r-Bu^POOH (eq. 1):
-(4H 2 0 & 3HC1) 6 Sn(n-Bu)(OH) 2 Cl + 6(?-BU) 2 
(OH)]" (4)
The procedure was similar to (i) above using 1 (1.0 g, 4.077 mmol) and dicvclooctylphosphinic acid (1.168 g, 4.077 mmol). showed no significant change in intensities. The details pertaining to data collection and refinement (on F 2 ) are listed in Table I . The structures were solved by conventional methods and refined by full matrix least squares method.^ An empirical absorption correction based on azimuthal scans was applied for 2 (transmission factors ranging from 0.51 to 0.99; the data for both the compounds were corrected for . S = scan rate; C = total integrated peak count,· R = ratio of scan time to background counting time; Β = total background count; Lp = Lorentz-polarization factor; ρ = pfactor.
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Lorentz and Polarisation effects. Neutral atom scattering and anomalous-scattering corrections were taken from International Tables for X-ray crystallography. Only the tin, phosphorus and chlorine atoms are refined anisotropically in 6; also hydrogens of the «-butyl group in 6 are not included in the refinement. There is significant thermal motion associated with the carbon atoms of the «-butyl groups in both 2 and 6. Attempts were made to see alternative positions for the terminal carbons in the Fourier maps, but not enough densities were found to carry out such a split model refinement.
Results and Discussion

Synthesis and Reactivity·.
Compound 2 is readily obtained in high yields by the 1:1 stoichiometric reaction of 1 with diphenylacetic acid (eq. 2): below) , 7 the peak at -521.5 ppm observed for 2 is assigned to Sn(a) by comparison with II. 8 In an attempt to isolate an intermediate structural form, if any, between 2 and the prismane [Sn(rt-Bu)(0)(02CCHPh2)]g (3) [which can be readily prepared by condensing «-BuSnOOH with diphenylacetic acid], we treated 2 with silver acetate. This experiment was not fruitful, and only the prismane 3 could be isolated (eq. 3). Treatment of 2 with triethylamine also afforded 3 as the only isolable product (eq. 4). In the reaction of 1 with an equimolar quantity of dicyclooctyl phosphinic acid, we obtained the cluster 4 (eq. 5) in moderate yields (32%). The same compound is also prepared by treating rc-butyltin trichloride with dicyclooctyl phosphinic acid/ triethylamine (eq. 6).
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-(5H 2 0&HC1) 5 Sn(«-Bu)Cl(OH) 2 Since the known extended cluster [{Sn(n-Bu)(02PPh2)Cl2}{Sn(u-Bu)(0 2 PPli2)2 (OH)}]2.2CH 2 Cl2^, obtained earlier by reacting 1 with diphenylphosphinic acid and crystallizing the product from dichloromethane, and the /-butvlphosphonate 5 have entirely different stannoxane skeletons, it was of interest to check whether a mixed phosphinate-phosphonate could be obtained. However, reacting 1 with half or one mole equivalent each of Ph 2 POOH and (/-Bu)P(0)(0H)2 in toluene resulted in direct isolation of the unsolvated extended cluster [{Sn(n-Bu)(0 2 PPh2)Cl2}{Sn(/j-Bu)(0 2 PPh2)2(OH)}]2 (6). Although the structure of 6 is essentially the same as the dichloromethane solvate with a tin to phosphinate ratio of 1:1.5, the reaction is interesting because the stoichiometry of 1: Pl^POOH used is only 1:1/2 (or 1:1 at the most); in addition, in the structure no /-butyl phosphonate is incorporated. Such a result shows a sort of 'molecular recognition' in terms of the assemblage of tin phosphinates.
Base hydrolysis of 6 in the presence of triethylamine leads to the known O-capped derivative 7 3 as the isolable product (eq. 8). The ladder compound [{SnCi-Bu^C^CC^CCHPl^C^h (2) [ Fig. 2 ; bond parameters in Table II ] crystallizes in the space group Ρ1 . The molecule has a centre of symmetry with the asymmetric part consisting of half the molecule. Each half has three chemically non-equivalent tin atoms sharing a total of three bridging carboxylates among them. Thus there are a total of six carboxylate bridges in the molecule. The carboxylates on Sn(3) are cis to each other whereas those on Sn(l) and Sn (2) are trans to each other.
The basic stannoxane skeleton is the same as that observed in Table III for bond parameters] is a centrosymmetric dimer; the unit cell contains two such dimeric units and the asymmetric unit contains half of each of the two molecules (1 and 2). The structure is analogous to that of the dichloromethane solvate which contains two types each of tin and phosphinates. The bridging hydroxy group is trans to the n-butyl group as is observed in the dichloromethane solvate; 1 this feature contrasts with the structure of [{Sn(/7-Bu)} 2 (0SPPh2)2(0H)(0 2 PPh2)3]2.8C 6 H 6 (VI) 12 in which the OH is as to the «-butyl group on the terminal atom (/'. e. Sn (2)).
An interesting correlation exists between compound 6 and the carboxvlate cluster 1 ^ PhgSn4(0 2 CCl3)6(0H)2(VII) reported by Alcock and Roe. Replacing a phenyl group on Sn(l) by a bridging carboxylate and by a chlorine on Sn(2) in VII will make this structure a carboxylate analogue of (4) 140. 6(8) 
